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(54) FUEL CELL 
(57)Abstract: 

PURPOSE: To provide a fuel cell having a long lifetime where 
deterioration of cell constituting members can be restrained by setting 
cell surface inner temperatures in cells to an approximately uniform 
value. 

CONSTITUTION: A plurality of cells 4 where a fuel electrode 2 and an 
oxidant electrode 3 hold an electrolyte 1 therebetween are laminated, 
thus obtaining a fuel cell. In this fuel cell, the passing directions of fuel 
gas and/or oxidant gas at the surfaces of the fuel electrodes 2 and/or at 
the surfaces of the oxidant electrodes 3 are alternately opposite in the 
cells. 
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DETAILED DESCRIPTION 




f000lj led DeSCriPti ° n ° f the Mention] 
[Industrial ApplicatxonjThis invention relates to i m 

electrode and an oxidizing agent pole and th f ° f the ^ ^as to a fuel 

about a fuel cell. * ' ^ ^ feedln ^ met «od of oxidant gas in detail 

[0002] 

[Description of the Prior ArtlA fi.oi 11 • 

^rogen produced by refornnng "f " *«« *>"«ca, energy from the 

pronnsnrg new power g „ neration b7„rd for " ' " ' S ° b " erVed - " 

largescafe power generation to snraUscaJe power B e„erl 1^7 T T 
— s to the object for ears. Such a fuel ceU *JZ^^Tt f ^ 
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4 .s used, the anode gas channel 3! is est.bl.shed Tf 

gas feeding-anddiscarding side of the cell staoa 33. ZIZ^ ~* 



1/6 



Japanese Publication number : 06-275305A 



[0004] 

[Problem(s) to be Solved by the Invention]By the way, if fuel gas and oxidant gas are 
supplied to a fuel electrode and an oxidizing agent pole and a fuel cell is generated, the 
temperature by the side of discharge of each reactant gas will become high with generation 
of heat of a cell. Here, in the case of the fuel cell of the above-mentioned structure, since 
each of fuel gas within each fuel electrode face and each oxidizer electrode face and 
circulation directions of oxidant gas is uniform directions, 50 ** - about 80 ** of 
temperature by the side of fuel gas discharge and oxidant gas discharge usually becomes 
high rather than the operating temperature of a cell. As a result, since the degree of cell 
side internal temperature in each cell became uneven, the degradation speed of battery 
construction members, such as a gas separating plate and corrugated one, became quick, 
and it had the technical problem that a battery characteristic fell. 
[0005]In light of the above-mentioned problems, this invention is a thing. 
The purpose is to provide the high lifetime fuel cell with which degradation of a battery 
construction member was controlled by making the degree of cell side internal temperature 
into abbreviated homogeneity. 

[0006] 

[Means for Solving the Problem]This invention made an opposite direction fuel gas in each 
fuel electrode face and/or each oxidizer electrode face, and/or a circulation direction of 
oxidant gas for every cell in a fuel cell of structure to which the plural laminates of the cell 
which allotted a fuel electrode and an oxidizing agent pole via an electrolyte were carried 
out in order to solve an aforementioned problem. 
[0007] 

[Function]If the circulation direction of the fuel gas in each fuel electrode face is made into 
an opposite direction for every cell like the above-mentioned composition, the supply side of 
the fuel gas in each fuel electrode face and the discharge side will become by turns for 
every cell. Therefore, since the fuel gas supply side which is low temperature is located in 
the upper and lower sides by the side of the fuel gas discharge which becomes an elevated 
temperature rather than the discharge side, the elevated temperature by the side of fuel 
gas discharge is eased by the low temperature of a fuel gas supply side. Since similarly the 
fuel gas discharge side which is an elevated temperature is located in the upper and lower 
sides of the fuel gas supply side which becomes low temperature rather than a supply side, 
the low temperature of a fuel gas supply side rises a little according to the elevated 
temperature by the side of fuel gas discharge. Therefore, the degree of cell side internal 
temperature in each fuel electrode becomes abbreviated homogeneity. The degree of cell 
side internal temperature in each oxidizing agent pole as well as this becomes abbreviated 
homogeneity. 

[0008] Since the degree of cell side internal temperature in each cell becomes abbreviated 
homogeneity in these results, degradation of a battery construction member is controlled 
and the battery characteristic stable over the long period of time can be obtained. 
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[0009] 

CExamplejDraw^is a perspective view showing some fused carbonate fuel cells 

:z:~: x :r le of this invention> dmMs the top ^ - — ^l. . 

perspective view of a gas separating plate. This fused carbonate fuel cell clr^ou^ the 

tTzczT: ceI1 h 4 which r anged the anode 2 and the 3 of 

tne electrolyte plate 1, as shown in drawing 1, and. To each reactant gas 
feeding-and-discarding side of the cell stack 6 which makes thP « , 

manifolds 7a and 8a for anode gas supply, the manifolds 7b and 8b for anode gas discharge 

the manifolds 9a and 10a for cathode gas supply, and the manifolds 9b and lllT l 0 L 

gas discharge, respectively as shown in drawing^ ^ 

[OOlOjThe above-mentioned cell 4 sandwiches the electrolyte plate 1 which held the 

eutectic crystal salt of lithium carbonate and potassium carbonate in th. 

material which used lithium aluminate as the main ingr d e„T It I h TT"*™^ 

has arrange, the anode 2 which comprises the alloy o^^^lT" 

cathode 3 which makes a nickel oxide sintered compact a subject. Having 

connected the anode 2 of each cell 4 with the cathode 3 of the adding eel ^ d gas 

separating plates 5 and 11, all the cells 4 laminated by this will electrfcally connect m " 

[OOl lJSaid gas separating plates 5 and 11 intervene between each cell 4 of the cell stack 6 
as sh dm ^ 1> and _ ^ ^^^^ 5 cen t ck 6> 

Pla e 11 intervene by turns for every cell. The anode gas channel 12 is established in he 
field side which touches the anode 2 of these gas separating plates 5 and 11, and said 
anode gas channel 12 and the cathode gas channel 13 of approximately identical shape are 
established in the field side which touches the cathode 3 

[0012]The anode gas feed hoppers 5a and 11a established in the gas separating plates 5 
and 11, the anode gas outlets 5b and lib and the cathode gas feed hoppers 5c and 11c, and 
cathode gas outlet 5d.lld are provided in the position which becomes a vertical angle 
mutually. And the anode gas feed hoppers 5a and 11a correspond to drawing2_with the 
manifolds 7a and 8a for anode gas supply, respectively so that it may be shown. Similarly 
the anode gas outlets 5b and lib correspond with the manifolds 7b and 8b for anode gas 
discharge, respectively, The cathode gas feed hoppers 5c and 11c correspond with the 
manifolds 9a and 10a for cathode gas supply, respectively, and cathode gas outlet 5d lid 
corresponds with the manifolds 9b and 10b for cathode gas discharge, respectively 
l0013]As it is indicated in drawmgJLas the manifold for supply and the manifold for 
discharge of each of said reactant gas, it is attached so that it may become a 
paired-right and-left elephant in the same side of each reactant gas feeding-and-discarding 
side of the cell stack 6. As it is indicated in dj^yingL2_as the manifold ?a for anQde gag 
supply, and the manifold 8b for anode gas discharge, specifically, it is attached so that it 
may become a paired-right-and-left elephant in the same side of the reactant gas 
feeding-and-discarding side of the cell stack 6. Similarly The manifold 8a for anode gas 
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supply, and the manifold 7b for anode gas discharge, The manifold 9a for cathode gas 
supply, the manifold 10b for cathode gas discharge and the manifold 10a for cathode gas 
supply, and the manifold 9b for cathode gas discharge are attached to the same side of a 
reactant gas feedinganddiscarding side at the paired-right-and-left elephant, respectively. 
Each manifolds 7-10 are constituted from a stainless material by each, and are attached to 
the reactant gas feeding-and-discarding side of the cell stack 6 via the insulation frame 
made from ceramics which is not illustrated. 

[0014]Next, it explains concretely that the reactant gas in the constituted fused carbonate 
fuel cell flows using drawing 3 like the above. In drawing 3 . a solid line shows the flow of 
anode gas, the dashed line shows the flow of cathode gas, respectively, and anode gas and 
cathode gas flow through the inside of each cell in the shape of x (crossing). First, after 
distributing uniformly [ abbreviation with the anode gas feed hopper 5a of each gas 
separating plate 5 ], the anode gas supplied to the manifold 7a for anode gas supply 
supplies anode gas to each anode 2, while flowing through the anode gas channel 12 of each 
gas separating plate 5. Then, the hot anode exhaust which contributed to the cell reaction 
is discharged by the manifold 7b for anode gas discharge via the anode gas outlet 5b of each 
gas separating plate 5. Like this, after distributing uniformly [ abbreviation with the 
anode gas feed hopper 11a of each gas separating plate 11 ], the anode gas supplied to the 
manifold 8a for anode gas supply supplies anode gas to each anode 2, while flowing 
through the anode gas channel 12 of each gas separating plate 11. Then, the hot anode 
exhaust which contributed to the cell reaction is discharged by the manifold 8b for anode 
gas discharge via the anode gas outlet lib of each gas separating plate 11. 
[0015]In this case, since the circulation direction of the anode gas in the 2nd page of each 
anode is an opposite direction for every cell, the supply side of the anode gas in the 2nd 
page of each anode and the discharge side become by turns for every cell. Since the anode 
gas supply side 5a which is low temperature is specifically located in the upper and lower 
sides by the side of [ lib ] the anode gas discharge which becomes an elevated temperature 
rather than the discharge side lib, the elevated temperature by the side of [ lib ] anode 
gas discharge is eased by the elevated temperature of the anode gas supply side 5a. Since 
similarly the anode gas discharge side 5b which is an elevated temperature is located in 
the upper and lower sides of the anode gas supply side 11a which becomes low temperature 
rather than the supply side 11a, the low temperature of the anode gas supply side 11a rises 
a little according to the elevated temperature by the side of [ 5b ] anode gas discharge. 
Therefore, the degree of cell side internal temperature in each anode 2 becomes 
abbreviated homogeneity. 

[00 16] On the other hand, after distributing uniformly [ abbreviation with the cathode gas 
feed hopper 5c of each gas separating plate 5 ], the cathode gas supplied to the manifold 9a 
for cathode gas supply supplies cathode gas to each cathode 3, while flowing through the 
cathode gas channel 13 of each gas separating plate 5. Then, the hot cathode exhaust 
which contributed to the cell reaction is discharged by the manifold 9b for cathode gas 
discharge via 5 d of cathode gas outlets of each gas separating plate 5. Like this, after 
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distributing uniformly [ abbreviation with the cathode gas feed hopper 11c of each gas 
separating plate 11 ], the cathode gas supplied to the manifold 10a for cathode gas supply 
supplies cathode gas to each cathode 3, while flowing through the cathode gas channel 13 
of each gas separating plate 11. Then, the hot cathode exhaust which contributed to the 
cell reaction is discharged by the manifold 8b for cathode gas discharge via 11 d of cathode 
gas outlets of each gas separating plate 11. 

[0017]In this case, since the circulation direction of the cathode gas in the 3rd page of each 
cathode is an opposite direction for every cell, the supply side of the cathode gas in the 3rd 
page of each cathode and the discharge side become by turns for every cell. Since the 
cathode gas supply side 5c which is low temperature is specifically located [ discharge 
side ] in the lid upper and lower sides rather than 11 d as for the cathode gas discharge 
side which becomes an elevated temperature, as for a cathode gas discharge side, an lid 
elevated temperature is eased by the elevated temperature of the cathode gas supply side 
5c, Since similarly 5 d is located in the upper and lower sides of the cathode gas supply side 
11c which becomes low temperature rather than the supply side 11c as for the cathode gas 
discharge side which is an elevated temperature, the low temperature of the cathode gas 
supply side 11c rises a little according to the elevated temperature which is 5d as for a 
cathode gas discharge side. Therefore, the degree of cell side internal temperature in each 
cathode 3 becomes abbreviated homogeneity. 

[0018]Since the degree of cell side internal temperature in each cell becomes abbreviated 
homogeneity in these results, degradation of a battery construction member is controlled 
and the battery characteristic stable over the long period of time can be obtained. 
[Other matters] Although the fused carbonate fuel cell was used in the above-mentioned 
example, of course, applying to a phosphoric acid fuel cell etc. is also possible. 
[0019] 

[Effect of the Invention]In the above this invention, the circulation direction of the fuel gas 
in each fuel electrode face is an opposite direction for every cell. 

Therefore, the supply side of the fuel gas in each fuel electrode face and the discharge side, 
become by turns for every cell. 

Therefore, since the fuel gas supply side which is low temperature is located in the upper 
and lower sides by the side of the fuel gas discharge which becomes an elevated 
temperature rather than the discharge side, the elevated temperature by the side of fuel 
gas discharge is eased by the low temperature of a fuel gas supply side. Since similarly the 
fuel gas discharge side which is an elevated temperature is located in the upper and lower 
sides of the fuel gas supply side which becomes low temperature rather than a supply side, 
the low temperature of a fuel gas supply side rises a little according to the elevated 
temperature by the side of fuel gas discharge. Therefore, the degree of cell side internal 
temperature in each fuel electrode becomes abbreviated homogeneity. The degree of cell 
side internal temperature in each oxidizing agent pole as well as this becomes abbreviated 
homogeneity. 

[0020]Since the degree of cell side internal temperature in each cell becomes abbreviated 
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homogeneity in these results, degradation of a battery construction member is controlled 
and the battery characteristic stable over the long period of time can be obtained. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is a perspective view showing some fused carbonate fuel cells concerning on 
example of this invention. 

[Drawing 2l lt is a top view of the fused carbonate fuel cell concerning one example of this 
invention. 

[ Drawing 3] It is a perspective view of the gas separating plate concerning the fused 

carbonate fuel cell concerning one example of this invention. 

[Drawing 4j lt is a perspective view of the conventional gas separating plate. 

[Drawing 5]lt is a top view of the conventional fuel cell. 

[Description of Notations] 

1 Electrolyte 

2 Fuel electrode 

3 Oxidizing agent pole 

4 Cell 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 





[ Drawing 4] 
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[Drawing 5] 
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[Drawing 31 




[Translation done.] 
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